INTRODUCTION 26
Recognition of fluvial channel plan form in the rock record is important because it is thought to 27 control sandstone body shape, dimensions, connectivity, and internal heterogeneity (e.g., King, 28 1990; Bridge, 1993) . For example, it is generally considered that braided rivers produce laterally 29 extensive, amalgamated, sheet-like sandstone bodies with limited internal heterogeneity (e.g., 30
Moody- Stuart, 1966; Cant, 1982; Allen, 1983; Friend, 1983; Gibling, 2006) , whereas 31 meandering channels produce relatively small, isolated to poorly connected sandstone bodies 32 with a high degree of internal heterogeneity (Cant, 1982; Galloway and Hobday, 1996) . The 33 distinction between braided and meandering channel types is commonly made in the 34 sedimentological literature, and many text books recognize these two types as distinct end 35 members with characteristic facies and facies associations (Galloway and Hobday, 1996) . 36
However, others have recognized a continuum between channel types and considerable overlap 37 in facies (Jackson, 1978; Bridge, 1985) . 38
Niger Rivers, Africa; Volga and Ural Rivers, Russia; Gulf of Mexico, North America). This 48 suggests that either modern channel plan form types within actively aggrading sedimentary 49 basins are not representative of the rock record or that meandering channel systems are not 50 recognized. 51
52
Here we map the lateral extent of an amalgamated meander belt in the Salt Wash fluvial system 53 of the Morrison Formation, Utah (western USA), using satellite imagery and outcrop field 54 studies. The system is significantly larger than any previously documented amalgamated 55 meander belt and is similar in size to those of modern continental sedimentary basins. We 56 describe a representative outcrop of the meander belt that allows both plan form and vertical 57 facies relationships of a laterally extensive, sandy, amalgamated meandering channel complex to 58 be determined. Plan form observations provide clear evidence for deposition from a meandering 59 system, but the characteristics of vertical outcrop faces match previous descriptions of deposits 60 by a braided fluvial system. 61
62

STUDY AREA 63
The Salt Wash fluvial system Morrison Formation comprises the Salt Wash and Tidwell 64
Members of the upper Jurassic (Kimmeridgian). The deposits are exposed in south-central Utah 65
and western Colorado (Fig. 1) . They are as thick as 160 m, have low bed dips (mostly <10°) and 66 are largely unfaulted. The succession is interpreted to represent a large DFS that flowed in aPublisher: GSA Journal: GEOL: Geology DOI:10.1130/G36743.1 Page 4 of 13 north to northeast direction ( Fig. 1 ; Craig et al., 1956; Mullens and Freeman, 1957; Owen et al., 68 2015a Owen et al., 68 , 2015b . The system comprises large-scale amalgamated channel belt deposits that can 69 extend tens of kilometers laterally in the proximal region. Downstream, channel belts pass 70 progressively into floodplain facies composed of poorly developed paleosols, ribbon channels, 71 and minor lacustrine units (Owen et al., 2015b) . 72
73
The meander belt is exposed on both flanks of the San Rafael Swell and extends south into the 74 Henry Mountain area ( surface is overlain by a pebble lag, often with mudstone intraclasts, that is in turn overlain by a 100 series of pebbly and coarse-to medium-grained, poorly sorted sandstone displaying trough cross-101 strata with set heights of as much as 1 m. Sets are normally close to horizontal, although some 102 dip 5°-10° in the same direction as the trough cross-strata. In the vertical panels occasional 103 large-scale erosion surfaces (4-6 m in height) truncate packages of trough cross-strata and are 104 often overlain by parallel-dipping packages of sandstone as much as 1 m thick that scale to the 105 same height as the story. Each erosion-surface bounded package comprises trough cross-strata, 106 which show systematic changes in paleoflow of >180° when traced laterally around the outcrop 107 (Fig. 3) . The difference in direction between the dip of the erosion surface and the dip of the 108 trough cross-strata varies from 0° to 35°. 109
110
The outcrop ( The ability to relate vertical sections and planform exposures on the described outcrop highlights 119 difficulties in recognizing sandy meandering fluvial systems using standard vertical sedimentary 120 logging techniques. The lack of a well-developed fining-upward motif, dominance of cross-121 strata, internal erosion surfaces, presence of mudstone intraclasts, and lack of interbedded mud 122 are widely recognized characteristics of both coarse-grained meandering (Jackson, 1978; Bridge, 123 1985) and braided (Cant, 1978; Bridge, 1985) channel deposits. Distinction between the two 124 planform types based on vertical logs is particularly difficult. As noted by Davies and Gibling 125 (2010) , the key criterion for distinction between braided and meandering systems is the 126 recognition of lateral accretion sets. If these cannot be identified, then an interpretation of a 127 meandering channel deposit is difficult to justify. 128 129 Lateral accretion deposits make up <5% of the total Caineville outcrop area and are represented 130 by strata that show no significant grainsize change and display a dip direction similar to that of 131 adjacent trough cross-strata, features normally considered characteristic of braid bar deposits 132 (e.g., Bristow, 1993; Best et al., 2003) . Even with exceptional vertical exposure, without 133 a plan view perspective it would be difficult to identify these sandstones as point bar deposits. 134
Previous interpretations of the Salt Wash Member from this and adjacent study areas havePublisher: GSA Journal: GEOL: Geology DOI:10.1130/G36743.1 Page 7 of 13 137 Given the problems of recognizing sandy meandering fluvial deposits in outcrop, it will be 138 particularly difficult to recognize these systems in the subsurface (Fralick and Zaniewski, 2012) . 139
Core-based studies and borehole imaging techniques are unlikely to be able to identify the large-140 scale dipping surfaces that would allow recognition of lateral accretion sets. Consequently, 141 it is likely that meandering channel systems are misinterpreted and significantly 142 It is commonly assumed that amalgamated sheet-like sandstone bodies are formed by braided 149 fluvial systems (e.g., Allen, 1983; Robinson and McCabe, 1998; Gibling, 2006) . For example, 150 Gibling (2006) considered that mobile-channel belts are mainly the deposits of braided and low-151 sinuosity rivers, and suggested that their overwhelming dominance throughout geological time 152 reflects their link to tectonic activity, exhumation events, and high sediment supply. In contrast, 153
Gibling (2006) perspective it would be difficult to identify these sandstones as point bar deposits, and they will 187 be difficult to identify in many outcrops and particularly in the subsurface. 
